Abstract
Introduction

48
Multiple system atrophy (MSA) is a fatal, multisystem, neurodegenerative disorder characterized 49 by a variable combination of rapidly progressive autonomic failures, ataxia, and parkinsonism. 50 According to the most recent guidelines, autonomic failures featuring urogenital dysfunction, 51 orthostatic hypotension, and respiratory disorder are premonitory symptoms and necessary for 52 the diagnosis of MSA (Gilman et al., 2008) . Retrospective data indicate that among autonomic 53 failures, urological symptoms occur several years prior to the neurological symptoms in the 54 majority of MSA patients (Beck, Betts, & Fowler, 1994 ; Jecmenica-Lukic, Poewe, Tolosa, & 55 Wenning, 2012; Sakakibara et al., 2000) . Urogenital dysfunction in patients with extrapyramidal 56 symptoms is thought to help differentiate between Parkinson's disease (PD) and MSA in early 57 disease stages (Wenning et al., 1999) . Consistently, neuropathological studies reveal that (Watts et al., 2013) . 69 In this study we show that misfolded α-Syn exist in nerve terminals in detrusor (DET) and each subject or their authorized surrogates on behalf of patients who lack decision-making ability.
80
Clinical descriptions for each type of disease are summarized in Table 1 . Among 32 patients (12 81 males and 20 females) with MSA, 13 patients were MSA with predominant parkinsonism (MSA-82 P) while 19 patients were MSA with predominant cerebellar ataxia (MSA-C). The mean ± SD of 83 patients' ages for these two types of MSA at the time of clinically diagnosed were 62.1 ± 7.1 y and 84 57.8 ± 6.6 y, respectively. The UMSARS scores were utilized for the evaluation of patients' 85 urological function. The score values (mean ± SD) of MSA-P and MSA-C were 44. Detection of misfolded α-Syn in patients' samples 94 We then investigated the deposits of misfolded α-Syn in MSA patients' DET or EUS, using anti- numbers of pα-Syn were detected in EUS and pelvic ganglia (Fig. 3A, B) . Furthermore, pα-Syn 144 was detected at the S1, L6, L2, and T2 levels of spinal cord; and they mostly existed in laminae 145 V-VII and IX of these levels ( Fig. 3C-F) . In brain, pα-Syn existed in pons and midbrain (Fig. 3H,   146 I). These observations are consistent with the results of the above-mentioned FG study.
147
Additionally, using immunohistochemical approach, pα-Syn was also found in the cerebellar 148 nuclei (Fig. 3G) Moreover, EUS-and DET-α-Syn PFFs TgM83 +/-mice also showed significantly motor 245 dysfunction in the beam walking test (Fig. 8F, G ) and pole test (Fig. 8H, I 
Statistical analysis
443
All statistical analyses were performed using SPSS 21.0 (IBM, Armonk, New York, USA).
444
Characteristics of patients presented as mean ± SD, statistical differences among groups of subjects 445 were assessed using χ 2 test. Additionally, behavioral data and cystometry parameters of mice were 446 presented as mean ± SD, employing Student's t test for comparison between two groups while 447 one-way ANOVA for three when these data were distributed normally (P > 0. 
